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INTRODUCTION 

The purpose of this memorandum is to describe potential propulsion 
concepts which could be used primarily for propulsion in space, but also 
possibly could be used in the atmosphere or underwater. 

Some of the concepts described have not been analyzed to any 
appreciable extent and, in fact, could be considered as more of a 
gleam-in-the-eve rather than actual concepts. However, it appears worth- 
while to write down these concepts in order to provide some management 
insight into the research approach being followed, to provide a better 
communication among those working on the concepts , ’and to provide pro- 
prietorship dates in case a need arises for such things as patent claims. 
This memorandum can thus be considered as a working document which will 
be updated continually as additional analysis results are obtained, while 
some concepts undoubtedly will be discarded as further analyses indicate 
lack of promise. One final comment i3 that the concepts are written in 
the framework of physics as described in Advanced Physics, Third Edition . 




PROPULSION REQU I REMENTS 

Vehicle mission propulsion requirements always depend upon the 
range and always require acceleration. Some missions require decelera- 
tion, also. The next significant mission requirement is the transit 
times. Currently, there are effective propulsion systems for almost any 
range. In fact, there usually are several types available for a given 
mission range. However, as transit time requirements are diminished, 
many known systems are eliminated. The known systems which remain may 
become quite expensive. The primary motivation for obtaining new propul- 
sion concepts then becomes a matter of lowering the cost and lowering 
transit time. 

The propulsion forces for long range space propulsion systems are 
used primarily for acceleration and deceleration. For shorter range 
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systems , the forces are required for acceleration and declaration and 
for overcoming gravitational fields. (principally the ear^b 1 a gravita- 
tional field). At even shorter ranges* atmospheric friction becomes 
significant. In atmospheric propulsion systems* gravitation and air 
friction are the principal propulsion energy dissipators, For earth 
surface (terrestial and water) systems , and for underwater systems, 
friction produced by the gravitational field ia the principal energy 
user. In earth systems (atmospheric* surface* and underwater), friction 
is not only a propulsion energy .dissipat or, but is also generally used 
to provide the propulsion force. 
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SPECTRUM OF SPA C E PROPULSION CONCEPTS 

In order to propel a vehicle in apace, energy. in the for* of 
moving particles must either be supplied from an active’ or natural exist- 
ing external source, must be stored on the vehicle and emitted in a given 
direction, or must be collected by the vehicle from the (canni-directional) 
background and released in a given direction.* 

X. - 

The first active concept is illustrated by a beam of particles in 
a pipeline (e,g.* wire or' open beam) from the ground. A natural existing 
source is photons from the sun , which impinge on a vehicle (solar sail) 
to produce motion. Other possibilities are to use existing electrostatic, 
magnetic, or gravitational fields. \ 

* 

Stored energy, again in the form of moving particles a ; can be in the 
form of elastic energy, charged particles, thermal energy* chemical energy, 
nuclear energy* or stored fields. All concepts require momentum exchange 
between the released mass and the vehicle for propelling the vehicle, . 

Elastic energy results when one continuum is confined by another continuum 
of particles (which can be neutrally charged) and can produce propulsion 
upon release. The amount of energy released per unit mass of the continua 
involved is very low. Charged particles can be released to provide an 
impulse and, since they achieve a much higher velocity yhen they are released 
than elastic particles, the impulse per unit mass released Is higher than 
for elastic storage. Also; taking into account the total mass of particles 
which can be stored, along with their individual velocity* gives a greater 
total impulse per unit mass than can be obtained from elastic energy,. V- 

Thermal energy is realized by storing mass in a continuum of matter which 
can be released (again, directionally) in tbe form of photons. For a given 
continuum, the maximum amount of releasable mass is obtained when the 
continuum is a plasma. Photons then can be released until the continuum 
cools to ambient conditions, and the continuum may end up in the. solid state. 
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These lavs probably could be generalized to & non-particle universe. 
However, this would cause extra effort and would not be useful for 
this working document — at least, at this time. 
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The temperature which maximizes total impulse is the temperature at which 
the total mass of the container and the heated continuum is a minimum,* 

The total impulse per unit total mass ia Very small and the system will 
hot be considered further. Chemipal energy results In the release of 
photons or electrons which themselves can be directionally -peeler at ed, , 
or can be used to directionally accelerate neutral particles. The tech- 
nology for this latter mechanism, i.e., directional acceleration of neutral 
particles , is well known and will not be explored further at this time. 
Nuclear energy can be accomplished by a rearrangement, without annihila- 
tion, of existing protons *nd neutrons which make up neuclei (fission and 
fusion), or by the annihilation of electrons,- protons, or neutrons of a 
neucleus* The technology for achieving this latter process is not well 
known. However, the available energy from the "working fluid" is two 
orders of magnitude greater than any of the other concepts. The final 
stored energy concept possibility is to store a. field (probably only a 
magnetic field), and then to directionally release the energy in this field. 
The field is presumed to consist of an ordered arrangement of the background 
gas (the brutino free field). Impulse is provided by releasing this field 
of particles in a given direction. The amount of energy which can be 
stored, per unit mass of matter, in this manner Is probably miniscule, and 
will not be considered further. No other forms of stored energy propulsion 
are known . « 
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The last family of propulsiod concepts consists of collecting 
brutinos, or gas molecules, from the free field which are moving omni- 
directionally and then releasing them in a. given direction. In this 
Concept, in order for momentum for the complete system (vehicle arid back- 
ground) to be conserved, the vehicle must be accelerated in the direction 
opposite the release of particles. The mechanism fqr collecting free 
particles is believed to be known, but only for very small collection 
rates. Directional release at the small rates also cab be achieved. 
However, methods for increasing the rate to levels providing high vehicle 
accelerations are not known. C 















m 

til 



The more promising concepts are discussed in the following sections, to 
provide additional sifting and to outline future effort*** The concepts 
which are not discussed further are listed below, with the' reason for 
rejection: . . 
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Concept 

\ 

Active External Source 

Sun Photon Source 

Atmospheric Motions 

Stored Energy - Charged Particles 

Stored Energy - Elastic 

Stored Energy - Thermal 



Rejection Reasons 
— — ! |5? — M 

Low Efficiency - Low Flexibility 
Low Efficiency - Low # Flexibility 
Low Efficiency * Low Flexibility 
Low Efficiency 
Low Efficiency 
Low Efficiency 
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Stored Energy - Chemical 
Stored Energy - Nuclear Fission 
^tored Energy - Nuclear Fusion 
Stored Energy - Magnetic Fields 



Rejection R* na ™. 

' l . . 

Low Efficiency 
Low Efficiency 
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The concepts remind for cons lderet ion .ret 
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atternal Sources - Earth Magnetic Viola 
External Sources - Earth Electrostatic Field 
Stored En^rirv f arth Gravitational Field 
Free Field Energy - Brutino Field 
* Air Molecules 
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predictable by current S available 2L#?f , W of 3uch terns are not. 
aa the brutino theory, A new theory. such 
resulting in significant increases of efficiS^of** Probability of 
following actions could- be pursued in the * !i* Ch 9y8tem8 - The 

ni.ctro.t.tic tum. mtcrocpm, 3 |. $ 2g$£8j c'^t.tic 



1. 

2. 

3. 
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St!no C t^^ h *^?5" , **f“ ,t1 ' result. of the 
configuration.’ PPly thea to det8 ™ine efficient 



Try experiments to test conjectures In 2. 

Try experiments to extend existing .. 
independent of l, j>, „ d 3,.**^ ^'tro-magnetic 
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theory* 
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negated by capturing or ranrinmi v * 8 ° n a r *hicle t thus, can be 
momentum) the earth-emitted J raA8aits the same 
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^e h C f »«^ think ^ f ’ iS Wlth * Ba « netlc (on the vehicle). Purstt- 

anti-gravity propulsion thus could be along the following routes; 

1. Rigorous step-by-step buildup of the brutino theory. 

2. Tryto conjecture the neutrino and anti-neutrino inter- 
actions with magnetic fields (moving and stationary), 
end apply the results to make up a configuration. 






3* -Pry experiments to test conjectures Jn 2. 

k ' experiments to determine gravitational interactions, 
independent of 1, 2, and 3, above. 



STORED ENERGY 

confti8ts of converting the individual electrons 

for - n V P th * nXlclei) iuto Photons. The only concept 

r accomplishing this under steady state conditions, that I can thinkof 
is by using intense magnetic fields. A magnetic field aav be in t-nnl 
direction for annihilation sine*, when the field is anolied the elert 
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^ffi^jn^v f.n$% i However , if the field strength can be increased 
™«+Tl d fd in soine wa y J » it ®«y be possible to annihilate 

thC W8y that mat ter accelerated close to the speed of liaht is 
• A ^° ther Possibility, is to accomplish annihilation by tran- 
sient magnetic fields. The possible approaches, here, are: 

1. Rigorous step-by-etep buildup of the brutino theory. 

2. Try to conjecture the matter-magnetic field stability 

mechanism, and conjecture a configuration. " .V 
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3. Try experiments to test conjectures in 2. 



FREE FIELD ENERGY 
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The free-field energy concepts use gas molecules (of the atmoa- 

]*® re \l r Ai rUt lT >a f ° r P** 0 ^ 810 "- Both concepts collect oami-directionallv 
an emit directionally. Both concepts obey the conservation of enerirv An ri ^ 
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the JoUecJion rlte and Dr0pulslon P^les ia to increase 

Th* nrnhf« »^r r: h xnvent 80B * »cheme for directional- emission. 

Tto problem using the atmosphere is to invent an omrii-directional aas 
collector, which provides a stable giving vortex that will emit a*sfug of 



s&'L* f'.' 



y *-Vr> 
* '*y I 



■ > v. 
VSr* .1 



vi>*:** 



- 5 - 





' R. M. Wood - 6 - A-830-BR01-JMB-2 



air in a predictable direction. The approaches are: 

1. Rigorous step-by-step brut ino theory development. 

2. Conjecture stability-emission and try to get a configu- 
ration. x 

3. Run experiments on the configuration. 

*• - , j ' tl ■ ■ '■ • • •* y • '*>/ ■ / \:j- * - * Y*T 

The first type of experiments which could be run here are the photon 
st ability -drag simulation* using volumes of air, compressed and accelerated 
to sonic speed. 



RECOMMENDATIONS , 

I strongly recommend that the rigorous brutino theory be supported 
to as great an extent as possible; For example, a good mathematician 
should he assigned to the problem nearly full time. I should continue 
tightening up ir*y analysis of all of physics, and to conjecture all the 
interactions and mechanisms idscusaed here* I .should explore earth 
magnetic and electrostatic field interactions along the line of the paper 
you are currently preparing — . possibly dig deeper into each area to define 
and push the boundaries. Photon stability -dreg experiments are recommended* 
but not strongly. 
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